. The evaluated oxygen contents of materials Table S1 show that the percentage of oxygen vacancies increased after the formation of the heterojunction structure of Cu 2 O and TNTs leading to the increase of the surface hydroxyl oxygen. 1 Figure S1 . Phenol photodegradation ability of the TNTs and Cu 2 O/TNTs under visible light
Moreover, phenol solution is well known as a hard remediation and no self-sensitization by visible light. 2 Therefore, phenol is widely used as an organic pollutant indicator. Figure S1 shows the phenol photodegradation over Figure S2 . respectively. This observation indicates the presence of Cu 2+ state in the sample. [4] [5] [6] These HRXPS results are well consistent with the result of the color change of samples in the Figure   S3 . In conclusion, although hyrogen gas has a high reductive property but the Cu 2 O/TNTs still remain the stable ability in this condition. Therefore, it conclusive demonstrates that the stability of Cu 2 O/TNTs is good.
